Orexin-A projections to the caudal medulla and orexin-induced c-Fos expression, food intake, and autonomic function.
Orexin-expressing neurons in the hypothalamus project throughout the neuraxis and are involved in regulation of the sleep/wake cycle, food intake, and autonomic functions. Here we specifically analyze the anatomical organization of orexin projections to the dorsal vagal complex (DVC) and raphe pallidus and effects on ingestive behavior and autonomic functions of local orexin-A administration in nonanesthetized rats. Retrograde tracing experiments revealed that as many as 20% of hypothalamic orexin neurons project to the DVC, where they form straight varicose axon profiles, some of which are in close anatomical apposition with tyrosine hydroxylase (TH)-, glucagon-like peptide-1-, gamma-aminobutyric acid-, and nitric oxide synthase-immunoreactive neurons in a nonselective manner. Similar contacts were frequently observed with neurons of the nucleus of the solitary tract whose activation by gastrointestinal food stimuli was demonstrated by the expression of nuclear c-Fos immunoreactivity. Orexin-A administration to the fourth ventricle induced significant Fos-expression throughout the DVC compared with saline control injections, with about 20-25% of TH-ir neurons among the stimulated ones. Fourth ventricular orexin injections also significantly stimulated chow and water intake in nonfood-deprived rats. Direct bilateral injections of orexin into the DVC increased intake of palatable high-fat pellets. Orexin-ir fibers also innervated raphe pallidus. Fourth ventricular orexin-A (1 nmol) activated Fos expression in the raphe pallidus and C1/A1 catecholaminergic neurons in the ventral medulla and increased body temperature, heart rate, and locomotor activity. The results confirm that hypothalamomedullary orexin projections are involved in a variety of physiological functions, including ingestive behavior and sympathetic outflow.